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WHY DON’T POOR COUNTRIES CATCH UP? A CROSS-NATIONAL
TEST OF AN INSTITUTIONAL EXPLANATION

PHILIP KEEFER and STEPHEN KNACK*

Early neoclassical analyses predicted that poor countries would grow faster
than wealthy countries, because of technological advances and diminishing returng
to capital in the latter. The reverse has occurred: poor countries are falling back
rather than catching up. We suggest here that deficient institutions underlie thig
divergence. Employing various indicators of institutional quality, including the ryle
of law, the pervasiveness of corruption, and the risk of expropriation and contract
repudiation, we show that the ability of poor countries to catch up is determineq
in large part by the institutional environment in which economic activity in these

countries takes place. (JEL 000, O10)

Since 1952 scholars have advanced the hy-
pothesis that poorer countries should grow
faster than richer ones. Some have derived
this hypothesis from the assumption of dimin-
ishing returns to physical capital, which
should cause more advanced countries to
grow more slowly than less advanced coun-
tries, as in Barro and Sala-i-Martin [1995].
Others have focused not on the disadvantages
of being relatively advanced, but on the ad-
vantages of “relative backwardness.”
Gerschenkron [1952] articulated the basis for
this work, arguing that the cost of industrial-
ization could be lower and the speed of indus-
trialization faster in undeveloped countries
than it had been for the industrialized nations
because the former could take advantage of
the technological advances of the latter.

However, the persistence, and even growth,
of the gap between the world’s rich and poor
nations seems to contradict this hypothesis.
Although Baumol [1986] found convergence
among a sample of OECD countries, DeLong
[1988] demonstrated that incomes failed to
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converge between 1870 and 1979 among a set
of countries that were the richest in the worlq
at the beginning rather than at the end of the
sample period. Other research, though, hag
found evidence for convergence conditional
on the presence of such impediments to
growth as low factor accumulation, insuffi-
cient levels of investment in human capital,
barriers to foreign trade and investment, and,
related to several of these, low equipment and
machinery investment. When factors such as
these are controlled for, there is some evi-
dence that poor countries grow faster than rich
countries.!

We focus on another potential obstacle to
convergence: an inadequate legal, political
and regulatory framework—the “institutional
environment.” Deficiencies in the institu-
tional environment may reduce investment
and the ability of countrics to absorb tcchno-
logical advances from abroad. Without these
advances, countries may grow more slowly.
The analysis below employs various indica-
tors of institutional quality, including mea-
sures of the prevalence of the rule of law, the
pervasiveness of corruption, and the risk of
expropriation and contract repudiation to in-
vestigate the hypothesis that the ability of
poor countries to catch up is at least partially
determined by the institutional environment in
which economic activity in these countries
takes place.

1. See, for example, Levine and Renelt [1992] and De-
Long and Summers [1991].

©Western Economic Association International



KEEFER & KNACK: CATCH-UP AND INSTITUTIONS 591

Our regressions use an interaction specifi-
on to test whether countries with institu-
that support stable and secure contrac-
qual and property rights are more .hkely to
~catch up” than are countries lacking these
ipstitutions. Our results indicate that when
so0d institutions are absent, convergence
:lows. In extreme cases, poor countries with
;nstitutions that are excessively deficient are
found to grow more slowly than.wealtihy
countries, even when other factors, including
investments in human and physical capital,
are taken into account. This manifestation of
the “poor getting poorer” appears o be a di-
rect consequence of the institutional environ-
ment in those countries.

Our investigation of the effect of institu-
tions on convergence differs from other anal-
yses in at least two ways. First, we explicitly
set out multiple paths through which institu-
tions might affect the ratc of convergence.
Second, we use measures of the institutional
environment that capture those dimensions
that are most likely to influence investor be-
havior, particularly the security of property
and contractual rights.

cati
(ions

[. INSTITUTIONS AND “CATCH-UP”

Inadequate institutions degrade the secu-
rity of property rights, broadly defined as the
rights of a firm or individual to assets, to the
revenue streams generated by assets, and to
any other contractual obligations due the firm
or individual These rights are more secure to
the extent that political and legal institutions
inhibit unilateral private or public decisions
that dramatically or frequently reassign them.
Institutions that have this effect include inde-
pendent judiciaries and a division of executive
and legislative powers that provides checks
and balances, well-defined administrative
procedures, and transparent decision making.
These institutions also inhibit governments
from making dramatic or frequent policy
changes, as Weingast [1993] and Keefer
[1994] argue.?

2. Even if the entrepreneur’s expectation is that, on
average, the policies of today will prevail tomorrow, the
possibility of large deviations from today’s policies—
which is higher when institutions are deficient—is suffi-
cient to induce slower investment and less efficient pro-
duction.

When property rights or the policy environ-
ment are not credible, firms are likely to make
less efficient adjustments to changes in tech-
nology or to government policies. More se-
cure property rights and credible policy re-
gimes increase the incentives of entrepreneurs
1o adopt thuse techuiques that maximize long-
run profits. Firms make less efficient adjust-
ments and continue to use obsolescent tech-
nology if those policies are not credible, or if
optimal firm adjustments leave them more
vulnerable to expropriation.® This creates a
static loss, but also has dynamic effects. If
subsequent growth is conditioned by current
production choices, which is likely if learning
by doing is an important component of pro-
ductivity increases, the lack of credibility of
the policy environment reduces growth.

Implications for convergence are clear.
One theory of “catch up” depends on the ex-
istcncc of greater returns to capital in poorer
countries. In this case, uncertainty about prop-
erty rights delays convergence simply by de-
terring investment, preventing these countries
from taking advantage of the greater returns.
Alternatively, convergence depends on coun-
tries taking advantage at low cost of the tech-
nical discoveries made in richer countries.
This typically requires countries to acquire
new technologies, such as advanced telecom-
munications equipment, that are often embod-
ied in expensive or highly specific capital as-
sets. The introduction of such technologies
therefore requires dependable long-term eco-
nomic relationships and reliable guarantees of
property rights.

Poor institutions that do not guarantee
property rights can also interfere with growth
by promoting entrieprencurs who are less able
to take advantage of new technologies. Where
institutions are inadequate, entrepreneurs suc-
ceed on the basis of political rather than eco-
nomic criteria: inefficient entrepreneurs sur-
vive who happen to have the personal ties
with state officials that are necessary to pro-
tect against expropriation (see Keefer [1994]).
If technological progress in an industry is lim-

3. This conclusion is related to Le Chatelier’s Princi-
ple: the lack of credibility compels firms to treat the policy
environment as a constraint to which they can only make
short-run adjustments; as a consequence, firms do not make
changes in their production processes that move them atong
their lower-cost, long-term production function.
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ited by the ability of the most able entrepre-
neurs in the industry, then growth suffers
when noneconomic characteristics determine
which entrepreneurs survive.*

II. MEASURING INSTITUTIONAL QUALITY

Ideally, measures of institutional quality
would consist of objective evaluations, com-
parable across countries and over time, of the
institutions that protect property and contrac-
tual rights. Indicators of the security of prop-
erty and contractual rights, the “output” of
these institutions, would have the same char-
acteristics. They would measure the risk in a
country that contractual obligations are sub-
ject to default or that fixed assets are subject
to expropriation of one form or another.

Ideal measures such as these do not yet
exist because of the difficulties inherent in
formulating and collecting them. For exam-
ple, the relative contribution of different in-
stitutions to the protection of property and
contractual rights is not yet well understood.
Singapore, the United States and France all
seem to pose little risk, relative to most coun-
tries, of expropriation or contract default, yet
they achieve this result with markedly differ-
ent institutional structures. The independence
of the judiciaries in these countries varies con-
siderably, as do electoral and legislative con-
straints on the executive branch and the nature
of hiring and promotion processes in admin-
istrative agencies. It is not yet clear how these
various institutional traits ought to be
weighed in designing an objective measure of
institutional quality

A second difficulty with measuring institu-
tional quality is that unobservable country
traits, such as levels of “rule obedience” in a
society, a concept introduced by Clague
[1993], affect the risks of contract default or
asset expropriation. Countries that have high
levels of rule obedience are likely to require
fewer institutions to restrain arbitrary expro-
priation by government officials. These unob-

4. Murphy, Shleifer and Vishny [1991] model the ef-
fects of rent-seeking in a world in which rates of growth
fall because the most able entrepreneurs turn to rent-seek-
ing rather than productive activity. The argument above
suggests an alternative perspective: that the most successful
entrepreneurs may not be able to engage in the most valued
activity if they cannot rely on commitments from state of-
ficials regarding the security of their property rights.

servable traits are likely to vary acrogs coup.
tries, creating biases in measures of Observeq
institutional quality.

In the absence of more exact measures, ty,
variables have been most counnonly used to
capture the effect of property rights o
growth. Barro [1991], Barro and Sala-i-Mg,.
tin [1995], DeLong and Summers [19917 ang
Benhabib and Spiegel [1994] use measures of
violent regime change (revolutions and coups)
and political assassinations as partial determ;.
nants of a country’s stcady-state level of in-
come.® Various researchers have also em-
ployed the Gastil [1987] indices of politica]
rights and civil liberties as an indicator of the
security or quality of property rights.6

Each of these has significant drawbacks.
For example, political instability directly
measures neither the quality of the institutiong
that protect property rights nor the security of
property and contractual rights. In addition,
the phenomenon of insecure property rights
extends far beyond the set of politically un-
stable countries. For their part, the Gastil in.
dices have the disadvantage that they aggre-
gate evaluations of countries made across
many diverse dimensions into single scores,
so the extent to which they capture instity-
tional quality or the security of property rights
is unclear.

We employ several measures, from three
different sources, of institutional quality and
the security of property and contractual rights.
Two independent international investor risk
services, International Country Risk Guide
and Business Environmental Risk Intelli-
gence,” separatcly cvaluatc such dimensions
of institutional quality as bureaucratic quality
and corruption. They also evaluate the quality
of institutional outputs that bear on the secu-
rity of property rights such as the rule of law,
the risk of expropriation, and contract en-

5. If all countries exhibit the same underlying rate of
convergence, then when a country’s steady-state income is
higher, for any given level of initial income, it growth
should be faster.

6. E.g.,, Kormendi and Meguire [1985] and Scully
[1992]. The Gastil indices are also used more broadly as
democracy indicators.

7. These will henceforth be abbreviated for conve-
nience as “Country Risk” and “Business Risk™ respec-
tively, keeping in mind that both firms measure similar
dimensions of institutional quality.



KEEFER & KNACK: CATCH-UP AND INSTITUTIONS 593

ty.? Country Risk data is first avail-
1982; Business Risk for 1972. The
© . § measure was collected by political sci-
e ts; this 18 the first paper to use this mea-
s t(; analyzc growth and convergence. It
Meluates the extent to which there are con-
ﬂﬁmts on decision making‘by‘the. executive
;ranch, again a measure of institutional qual-

.“)[L‘Cabih
ple for

iy. . . .
* These measures, described in greater detail

yelow, have several advantages over other
Jata sets- The cxecutiv'e constraints' variable
rovides the first explicit test of the impact of
cast one institutional characteristic that we
hypothesize should enhance thf: security o_f
property rights. The Country Risk and Busi-
qess Risk indicators identify more clearly than
previous measures those institutional outputs
that arc connected to insecure property rights.
Moreover, although they are subjective, their
sccuracy is subject to a market test, since the
luations are sold to foreign investors.’

gt b

eva

Measures of the Security of Property and
Contractual Rights: Expropriation and
Contract Enforceability

Several Country Risk and Business Risk
variables directly relate to the security of con-
iractual and property rights. Two of the Coun-
iry Risk variables are Risk of Expropriation
and Risk of Repudiation of Contracts by Gov-
ernments. The first measures the risk of con-
fiscation and forced nationalization of foreign
enterprises. The second is a measure of the
risk that governments will repudiate or other-
wise unilaterally change the terms of contracts

8. Knack and Keefer [1995] compare the impact on
growth and investment of Country Risk and Business Risk
variables to the impact of the Gastil and political instability
variables. Mauro [1995] shows that investment and growth
are correlated with subjective indexes of political instabil-
ity and bureaucratic efficiency from Business International.
Neither of those studies addresses convergence issues, as
this one does. We do not use the Business International
data as they lack both the broad country coverage that we
gain from our Country Risk sample and the long time pe-
tiod the Business Risk sample offers.

9. The Business Risk and Country Risk variables could
meet this market test, but still be subject to rater bias,
leading each firm’s variables to be highly correlated with
each other. We indeed find a high intercorrelation {on the
order of .8] among each firm’s variables. This is not en-
l!rely surprising, since the underlying institutional condi-
tions that givc risc to high risks of government expropria-
tion, for example, are also likely to create greater corrup-
tion. We separately discuss each of the variables that we
employ, but also report empirical results using aggregated
indices of each firm’s variables.

with foreign businesses. Two roughly parallel
indicators from Business Risk are the Risk of
Nationalization and Contract Enforceability.
As with the Country Risk variables, higher
scores indicate a more favorable institutional
environment (that is, a higher score for the
“Risk of Nationalization” indicates lower
risk). The expected sign in regressions of per
capita growth rates on the Country Risk and
Business Risk variables is thus positive.'?

Measures of Institutional Quality: The Rule
of Law and Constraints on the Executive

One way in which countries commonly se-
cure property rights and avoid arbitrary
changes in government policy is by constrain-
ing the decision-making powers of the exec-
utive branch of government. In OECD coun-
tries, the source of these constraints is often
legislatures or an independent judiciary. Else-
where the constraints may be internal to the
workings of the ruling party. We use two mea-
sures of these constraints. One is the Rule of
Law, a Country Risk variable. Rule of Law is
scored higher when a country exhibits “sound
political institutions, a strong court system,
and provisions for an orderly succession of
power.” Lower scores indicate that “a tradi-
tion of depending on physical force or illegal
means to settle claims” prevails and that upon
changes in government new leaders “may be
less likely to accept the obligations of the pre-
vious regime.”

The second indicator of constraints on ex-
ecutive branch decision making is from the
Polity II Dataset, labeled Executive Con-
straints.'! This variable is scored low in coun-
tries where constitutional restrictions on ex-
ecutive action are ignored, the constitution is
frequently revised at the executive’s initiative,
rule by decree is repeatedly used, and the ex-
ecutive appoints and removes at will the mem-
bers of any group meant to oversee the exec-
utive (legislators and judges, for example).
Countries receive a high score on executive
constraints where the legislature initiates
much impartant legislation, where the execu-

10. The regressions reported below use the indicators
as originally scaled, but the results are robust to alternative
transformations, including the use of dichotomous vari-
ables formed from the original rankings. See also Knack
and Keefer [1995] for further information on Country Risk
and Business Risk variables.

11. Polity Il compiled by Gurr et al. [1989].
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tive is chosen by and is dependent on the leg-
islature (as in most parliamentary systems) or
where multiparty democracies and chronic
cabinet instability prevail.!?

Measures of Institutional Quality:
Bureaucratic Quality

Arbitrary administrative decisions under-
mine the legal bases upon which the security
of property and contractual rights in a country
rests. Bureaucracies are more likely to act ar-
bitrarily under two circumstances: when there
are few institutional restrictions on them (for
example, when there is no judicial oversight)
and when the quality of the administrative of-
ficials is poor. The first needs no explanation.
If public officials are of low professional cal-
iber, greater error is introduced into adminis-
trative decisions, undermining the predictabil-
ity of government decision making and there-
fore increasing the insecurity of property and
contractual rights.3

Three subjective variables are used to mea-
sure the quality of government administration.
Two of these are Bureaucratic Quality (from
Country Risk) and Bureaucratic Delays (Busi-
ness Risk). Countries score highest on these
dimensions when the bureaucracy has the
strength and expertise to govern without dras-
tic changes in policy or interruption of gov-
ernmental services. Such bureaucracies have
established mechanisms for recruitment and
training, and some autonomy from political
pressure. A bureaucracy is therefore likely to
score low when bureaucrats exercise substan-
tial discretion in an arbitrary manner.

12. Cabinet instability suggests that gridlock might be
a characteristic of countries with substantial executive re-
straints. If gridlock is a significant obstacle to growth, then
the effect of executive constraints might be ambiguous
since, naturally, single decision makers are less likely to
experience gridlock than multiple decision makers. Our
results suggest, however, that this negative effect is far
outweighed by the positive influence of constraints on the
executive. Indeed, controlling for per capita income we
find that the average level of Executive Constraints from
1960-1986 is a large and highly significant determinant of
the Business Risk and Country Risk indicators, a result
that holds whether or not the sample includes OECD coun-
tries.

[3. It might be argued that these two effects offset
each other in the following sense. If regulations are exces-
sively burdensome, economic outcomes may be more ef-
ficient if they are administered by an incompetent bureau-
cracy. However, the argument is at least as strong that an
incompetent burcaucracy would worsen the effects of
highly distortionary regulations.

The third variable related to the effocy of
public administration on the security of pro
erty and contractual rights is Corrupy,, i‘
Government (from Country Risk). A c()“mn
receives the lowest rating if high gOVernmey
officials are likely to demand special pay-
ments and if illegal payments are genera]
expected throughout lower levels of ggvem)_l
ment. Corruption thrives when governmey;
decision making is opaque and there are fo,,
checks and balances built into the decisiop.
making proccss. IHHowcver, these saie Charac.
teristics foster arbitrary decision making, wig,
which corruption should therefore be assog;.
ated.'

Because of the high correlations among the
different dimensions of the Business Risk apg
Country Risk indicators, respectively, we yse
additive indices of the two sets of indicators,
Intercorrelations among our institutional indj.
cators are shown in Table I. Pair-wise corre-
lations of these measures are fairly high, rang-
ing from .65 for executive constraints and the
Country Risk Index, to .83 for indexes of the
Country Risk and Business Risk variables.!s
Since the two firms supplying the Country
Risk and Business Risk variables purport to
measure similar dimensions of institutional
quality, the very high correlation between
these two indexes provides some rcassurance
regarding their validity. Each of the institu-
tional indicators is also highly correlated with
income per capita.

1l SPECIFYING INSTITUTIONS IN A GROWTH
FRAMEWORK

Mast empirical models test convergence hy
examining whether initial per capita income

14. Corruption may also have a positive effect, as a
means to avoid inefficient regulation. The effectiveness of
corruption in this regard depends on the efficiency of the
“auction” through which corrupt government officials as-
sign exemptions from onerous regulations. There is little
evidence that these “auctions” result in the assignment of
exemptions to the most efficient producers, particularty
those producers who are not yet in the market. However,
to the extent that this positive effect exists and is signifi-
cant. the influence of corruption on growth is ambiguous.

15. We use simple additive indices of the three Busi-
ness Risk and five Country Risk variables. We also expet
imented with indicators created through principal compo-
nents and factor analysis of the two variable sets; these
performed nearly identically. The six-point scales Bureau-
cratic Quality, Corruption and Rule of Law were trans-
formed into fen-point scales for consistency with the {wo
variables, Risk of Expropriation and Repudiation.
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TABLE I
Correlations Among Institutional Indicators

variable Country Risk

Business Risk Executive Constraints

GDFP/Cuapliiu, 1960 071

Country Risk Index
Business Risk Index

0.73 0.62
0.83 0.65
0.66

nas a negative effect on growth or, conversely,
whether the gap between a country’s per ca-
pita income and that of the country with the
highest per capita income has a positive effect
on growth (see, for example, Mankiw, Romer
and Weil [1992] or Barro and Sala-i-Martin
[1995]). A larger gap implies greater potential
penefits from technological transfers, leading
to faster growth, or from higher returns to cap-
ital. We use a different specification, one that
allows the effects of the gap (and, therefore,
of technological transfers) on subscquent
growth to vary systematically with the ade-
quacy of the institutional environment.

A typical empirical specification employed
in this literature to examine rates of conver-
gence is the following:'®

n Growth = By + B,loy(0)
+ By Human Capital)
+ By( Physical Capital)
+ B4( Labor)
+ Bs( Political Instability) + €.

The rate of convergence is derived from the
estimated coefficient on Iny(0), the log of per
capita income at time zero. We make two sig-
nificant changes to this standard specification.
First, we substitute institutional variables for
political instability. Second, we allow for an

16. Many growth regressions (e.g., Barro [1991]) do
not include investment because the exogenovus variables
that they investigate as determinants of growth operate on
growth both directly and through investment. This is cer-
tainly true of the institutional variables considered here,
which affect both the efficiency with which inputs are com-
bined in the production process and the incentives of tirms
to invest. In any case, as we discuss below, our results on
the growth effects of institutions are not affected substan-
tially by the inclusion of investment.

additional term interacting institutional qual-
ity and initial income. There are at least two
paths of institutional influence that would jus-
tify this alternative specification. First, the ab-
sence of secure property and contract rights
reduces incentives to move factors to the sec-
tors where technological progress increases
rates of return. Second, inadequate institu-
tions inhibit the adoption of new technologies
that might improve factor productivity. That
is, institutions affect the extent to which “rel-
atively backward” countries can take advan-
tage of advanced technologies from other
countries at low cost. In order to test these
paths of influence, institutions must be al-
lowed to interact with the initial income gap
between poorer countries and the richest
country. A similar argument is used in Barro
and Sala-i-Martin [1995] to justify the addi-
tion of a term interacting levels of human cap-
ital with initial income.!”

Our basic specification is therefore the fol-
lowing:

(2) y; = By + By (Primary Enroliment)
+ By( Secondary Enrollment)
+ B4( Labor Force Growth)
+ By( Price Change) + Ps(Income Gap)
+ Bg( Institution)
+ By(Income Gap x Institution) + €

The average ratc of per capita growth of
countries from 1960 to 1989, y;, is taken from

17. Benhabib and Spiegel {1994] present a similar
model that justifies interacting human capital with initial
income, but their empirical specification does not include
such a term.
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Levine and Renelt [1992]. Primary and sec-
ondary education enrollments for 1960, as
proportions of the relevant age groups, are
commonly used proxies for investments in
human capital (Barro [1991]). To control for
labor inputs into production, we include
Labor Force Growth, the change in the ratio
of the labor force to the total population be-
tween 1960 and 1989. A similar variable is
used by Blomstrom, Lipsey and Zejan [1992].
It is usually statistically significant, unlike
population growth, the proxy for changes in
the employment of labor used by Levine and
Renelt {1992].!% Also following Blomstrom,
Lipsey and Zejan [1992], Price Change is em-
ployed, the ratio of 1960 income in 1985
prices to 1960 income in 1960 prices. This
variable accounts for changes in national in-
come due exclusively to changes in relative
prices, preventing changes in the price of min-
erals such as petroleum from strongly influ-
encing growth rates. This variable allows us
to rotain oil producers in our sample.!?

A variety of options has been employed in
the literature to specify the “catch-up” vari-
able. A country’s relative backwardness is op-
erationalized here as the difference or gap be-
tween the log of 1960 GDP per capita of the
richest country (the U.S.) and the log of 1960
per capita GDP for the particular country
under examination.?® Since the U.S. GDP
variable is a constant, this amounts to a simple
linear transformation of the standard specifi-
cation.2! If convergence is present, the sign
on this “gap” variable should be positive.??

18. Benhabib and Spiegel [1992] utilize both labor
force and population data and report obtaining similar re-
sults for each.

19. Levine and Renelt [1992], among others, simply
delete the major oil exporters

20. The log specification of the “catch-up” variable has
a strong empirical underpinning, as well as theoretical jus-
tification. Using the log of per capita income has the ap-
pealing property of treating as (roughly) equivalent the
gaps between Ghana ($863) and Guinea ($389) and the
U.S. ($9776) and Italy ($4636), rather than weighting the
latter gap much more highly than the former.

21. “Income gap” is thus equal to log (9,776) — log
(1960 GDP per capita). Delong [198R], Rarro {1991] and
Mankiw, Romer, and Weil [1992], among others, use log
of initial GDP as a catch-up term in growth equations. The
“gap” variation on this variable employed in regressions
here differs trivially, merely reversing the sign on the catch-
up coefficient and shifting the intercept.

22. DeLong suggests that measurement error may lead
to false findings of convergence. However, Blomstrom,
Lipsey and Zejan {1992] find that removing the countries

V. THE INT|ERACTION OF INSTITUT)

NCOME ON GROWTH™ | 'ONS ANp

We examine the institutional interactiop ;
several ways. First, we use individua) g !
ness Risk and Country Risk variableg 23 lgsb
cause the intercorrelations among each ﬁnn?‘
variables are very high, we also test the tWs
Business Risk and Country Risk indexeg Wo
also examine the influence of the execu‘nive
constraints variable. Finally, we subject Oue
results to a series of robustness tests. |p alg
cases, the interaction terms equal the product
of the deviations of the respective variap]eg
from their means.** The results reporteg
below strongly suggest that the ability of ge.
veloping countries to turn “relative backwarq.
ness” to their advantage depends on the pro.
tection that they offer property rights. If prop-
erty rights protection in a particular country
is sufficiently inadequate, a larger gap be-
tween the income per capita of that country
and of the lead country in 1960 (the United
States) actually reduces subsequent growtl,

Table II reports the effects on convergence
of the rule of law, one of the Country Risk
variables (available for a sample of 97 coun-
tries), and of contract enforceability, a Busi-
ness Risk variable (available for a sample of
47 countries). Models (1) and (3) follow the
traditional specification described in equation
(1) above. The income gap variable is signif-
icant, but the explanatory power of the models
is relatively low, with adjusted R? values of
.3 and .26. Models (2) and (4) present the in-
teraction results. The interaction term is in

with the least reliable Summers and Heston estimates of
initial GDP (those never participating in an International
Comparisons Project benchmark study) from their sample
actually strengthens their findings of conditional conver-
gence for their I D cample, despite also using growth as
calculated from Summers and Heston’s GDP figures. Fol-
lowing Levine and Renelt [1992], we use World Bank
growth data and the Summers-Heston initial income data.
Studies using growth rates calculated from GDP estimates
taken from the same source are more subject to measure-
ment error, as underestimating initial GDP will automati-
cally result in overestimating subsequent growth (or vice
versa), unless final GDP is similarly underestimated.

23. Multicollinearity prevents multiple institutional in-
dicators from attaining significance in the same equation
in most specifications.

24. The coefficients and r-statistics reported for the
interacted variables when standing alone describe their eco-
nomic and statistical significance when evaluated at their
respective means; the value of the interaction term 15 zero
when either of the interacted variables equals its mean,
facilitating calculations of variable impact and significance.
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TABL

EIl

Rule of Law, Contract Enforceability and Convergence

Dependent variable: average real per capita growth in

GDP, 19601989

variables Rule of Law Contract Enforceability
) 2) 3) 1)

Constant -8.014 —8.982 -3.890 -2.934
(2.291) (2.360) (3.961) (3.976)

Primary Enrollment 3.205 3.028 3.255 1.716
0.725) (0.710) (1.226) 1.217)

Secondary Enrollment 3.433 3.045 2.958 3.344
(1.155) (1.136) (1.182) (1.364)

Labor Force Growth 1.732 1.571 2.497 1.977
(1.053) (0.730) (1.377) (1.009)

Price Changes 1.263 1.160 0.101 -0.277
(0.551) (0.538) (0.858) (0.794)

Income Gap 1.101 1.329 1.223 1.487
(0.333) (0.350) (0.496) (0.455)

Institutional Variable 0.467 0.826
(0.129) (0.408)

Institution x Income Gap 0.266 1.119
(0.123) (0.430)

N 97 97 47 47
0.295 0.406 0.256 0.398

Adj. R-Square

Note: White-corrected standard errors are in parentheses. Institutivnal variables are rule of law (columns

{ and 2) and contract enforceability (columns 3 and 4).

both cases statistically and economically sig-
nificant. Not only is growth faster when insti-
tutions are better, so also is convergence. In
addition, the inclusion of the institutional and
interaction terms raises the explanatory power
of the regressions in each case. With contract
enforceability, the adjusted R? rises from .26
to 4; in the case of the rule of law, it rises
from .3 to .41. In models not reported in the
table, we added the ratio of investment to
GDP as an explanatory variable to the speci-
fication in models (2) and (4). Invest-
ment/GDP is significant in both regressions.
The interaction and institutional variables re-
main highly significant even in the presence
of investment, although their magnitude does
drop somewhat (the rule of law interaction co-
efficient drops from .266 to .190, and the con-
tract enforceability interaction drops from
1.12 to .87). This drop is expected, since in-
stitutions operate in part on the level of in-
vestment in a country, as well as on the effi-
ciency with which inputs are combined.?’
Table III summarizes the institutional re-
sults for the Business Risk and Country Risk
indices, and executive constraints. Each of the

three panels of Table III shows the coeffi-
cients and standard errors for the relevant in-
stitutional variable, the income gap, and the
interaction between the two, from regressions
corresponding to those reported in Table II. In
addition, we report the institutional and in-
come gap results from a model without the
interaction term.2% Results for the Country
Risk and Business Risk indexes in Table 1l
provide significant support for the hypothesis
that the speed of convergence varies with the
quality of institutions.

25. Similar results were found using the remaining in-
dividual Country Risk and Business Risk variables with
two exceptions. Corruption, a Country Risk variable, is :
significant direct determinant of growth, but it does no
seem to affect the speed with which countries converge
its interaction with the income gap variable is both eco
nomically and statistically insignificant. The interactios
term that includes bureaucratic quality, another Countr;
Risk variable, is more robust than corruption, but less sig
nificant than the other interaction terms we examine.

26. The top row in each panel corresponds to Model
(2) and (4) in Table I1I: the bottom row corresponds to Mod
els (1) and (3). The middle row is equivalent to Model
(1) and (3) with the addition only of the institutional vari
able, without the interaction term.
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TABLE III
Country Risk and Business Risk Indexes and Executive Constraints

Dependent Variable: Average growth of per capita income, 1960-1989

Institutional Institutions Institutional Income

Variable x Income Gap Variable Gap Adj. R-Sq N

Country Risk Index 0.043 0.085 1.410 0.449 97
(0.617) (0.021) 0.321)

w/o interaction 0.075 1.529 0.419 97
(0.021) (0.275)

w/o institutions or interaction 1.101 0.295 97
{0.333)

Business Risk Index 0.397 0.332 1.429 0.437 47
(0.146) (0.126) (0.410)

w/o interaction 0.271 1.525 0.300 47
(0.090) (0.489)

w/o institutions or interaction 1.223 0.256 47
(0.496)

Executive Constraints 0.195 0.157 1.047 0.373 102
(0.107) (0.123) (0.289)

w/o interaction 0.157 1139 0.350 102
(0.133) 0319

w/o institutions or interaction 1.005 0.337 102
(0.294)

Notes: White-corrected standard errors are in parentheses. Other independent variables include primary and
secondary enrollments in 1960, labor force growth and price changes.

The hypothesis that constraints on the ex-
ecutive branch strengthen property rights and
therefore hasten growth and convergence
finds modest support in the table. This result
is in fact encouraging. With the executive con-
straints variable, we were only able to test the
effects of one particular institutional structure
for protecting property rights. The executive
constraints variable does not take into account
constraints imposed on the executive branch
by powerful and well-trained bureaucracies,
for example, as in East Asian countries. These
same countries tend not to score well on the
executive constraints variable, which suggcests
that the omitted institutional variables would
bias the empirical results towards a rejection
of the hypothesis. In this light, the results are
somewhat more remarkable.

The Economic Significance of the Results

Table IV displays the impact on growth of
a one-unit change in the income gap, when

institutions are of varying quality.?” Recalling
that the income gap is the log of the ratio of
U.S. income in 1960 to the income of the ob-
served country in 1960, a one-unit increase in
the income gap occurs when the following
countries are compared (an increase in the gap
implies a larger difference mn 1960 GDP per
capita between the richest and observed coun-
tries):

Chad (income per capita in 1960 = $667, gap
= 2.68) to Ethiopia (income per capita in
1960 = $247, gap = 3.67);

South Africa (income per capita in 1960 =
$2109, gap = 1.53) to Egypt (income per
capita in 1960 = $770, gap = 2.54);

27. Because corruption and bureaucratic quality are
notably less significant than the other Business Risk and
Country Risk variables, all of the variables, including
the components of the Business Risk and Country Risk
indices, are reported separately.
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TABLE IV
[mpact of a One-Unit Increase in the Income Gap on Yearly Rates of Growth

Business Risk

Country Risk Executive Constraints

(0-16) (6 50) (1-7)
Worst Institutions -0.91 [1.2} 0.55 8} 0.47 [
Mean Institutions 143 [7.08] 141 [27.9] 1.05  [3.95]
Best Institutions 2.95 [10.9} 2.36 [50] 1.64 71

Note: Figures indicate how much faster growth would be, in percentage points, for a one-unit increase

in the income gap, if institutions were of the specified

quality. Numbers in brackets represent the worst,

mean and best values in the sample of the respective institutional variables.

Norway (income per capita in 1960 = $5665,
gap = -55) to Suriname (income per capita
in 1960 = $2097, gap = 1.54).

The numbers in biackets in Table IV are
the worst, mean and best values of the partic-
ular institutional variable in the sample. The
first number in each cell indicates how much
faster yearly growth would be with a one-unit
increase in the income gap, such as those cited
in the previous paragraph, given the quality
of the country’s institutions. The Business
Risk Index provides the most dramatic indi-
cation of the importance of institutions: when
institutions are poor, we observe divergence
rather than convergence. When the Business
Risk Index equals 1.2, a one-unit increase in
the income gap is associated with subsequent
growth that is .91 percentage points slower
per year. On the other hand, for countries with
the highest Business Risk Index score (10.9
in the sample), a one-unit increase in the in-
come gap is associated with subscquent
growth that is 2.95 percentage points faster.

The other institutional variables do not
support the notion that there is actual diver-
gence when institutions are poor, but they pro-
vide ample evidence that the ability of coun-
tries to take advantage of “relative backward-
ness” depends significantly on their institu-
tions. Countries that constrain their executives
grow three and a half times faster in response
to a one-unit increase in the gap than countries
that do not, and countries that score best on
the Country Risk Index grow more than four
times faster.

V. ROBUSTNESS OF THE RESULTS

There are three robustness issues that we
consider. The first is whether the results above

are the product of reverse causality—coun-
tries that grow rapidly, thereby becoming
more developed, subsequently spend more re-
sources to protect property rights.”® We pro-
vide evidence suggesting that this is not the
case. Second, we amply document the robust-
ness of the findings across different samples.
Third, we demonstrate that the results are ro-
bust to specification changes such as the in-
troduction of policy variables.

Economic growth may have some effect on
incentives to create institutions that protect
property rights. For example, investments to
protect property rights are not made unless the
expected value of the rights is sufficient to
outweigh the costs of protection. Economic
growth raises the value of property rights.
However, nearly all countries have assets that
arc sufficiently valuable, even without further
economic growth, to justify significant invest-
ments in the security of rights to them. More-
over, it is common to find that countries do
not undertake efforts to improve the institu-
tional environment even after a large endow-
ment of natural resources is uncovered. Ir
many cases, such as Zaire (Congo), the re-
verse is true.?’

We find no empirical support, in four dif
ferent tests, for the claim that the results founc
here arise solely because economic growtl
produces good institutions. First, if causality
operated only from growth to institutions
then regressions employing end-of-period val
ues of the institutional indicators should pro

28. Hclliwell [1994] finds that Gastil’s civil lihertie
and political freedoms indices follow, rather than leac
changes in GDP.

29. See Clague, Keefer, Knack and Olson [1996] fc
a broader discussion of these issues.
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duce larger coefficients than regressions rely-
ing upon older data. This is not the case. When
1992 values of the Country Risk Index are
substituted for the 1982 values, the resulting
coefficients are very similar. Second, the find-
ings reported here for the sample period
1960—-1989 have been replicated for the
shorter 1974-1989 period for the 1972 Busi-
ness Risk data, despite the greater potential
for random shocks to undermine results for
this shorter period.>® Third, the interaction
terms nsing Rusiness Risk data from 1972 are
stronger than those employing Country Risk
indicators from 1982 for the sample period
1960--1989. We would expect the opposite if
the dominant direction of causality was from
growth to secure property rights. Fourth, the
executive constraints variable is in any -case
not from the end of the period, but an average
over the period, making reverse causality
from growth to this indicator particularly un-
likely.

The hypothesis that growth improves insti-
tutions must also contend with some anoma-
lies. South Korea’s Business Risk Index score
was 7.0 in 1972 and 6.6 in 1989. Malaysia’s
Business Risk scores were 7.3 and 6.6. If the
causal relationship between growth and insti-
tutions primarily ran from the former to the
latter, one would have expected institutional
scores for these two rapid growers to have
been markedly higher in 1989.

The second robustness issue is whether the
results are sensitive to changes in the sample.
The Country Risk and Executive Constraints
samples each have over 95 countries and are
approximately the same as the sample used by
Barro [1991]. The Business Risk sample con-
tains 46 countries. All three samples yield sig-
nificant results. Moreover, the interaction
terms are significant when each of the insti-
tutional variables is used in regressions with
the samples represented by the other two vari-
ables: the Country Risk Index and associated
interaction term are significant in all three
samples, as are the Business Risk Index and
interaction term. Executive constraints and its
interaction with the income gap are significant
in all but the Business Risk sample, where the

30. Of course, these simple tests do not reject the pres-
ence of endogeneity altogether. They do cast doubt on the
importance of the objection, however.

magnitude of the coefficient on ¢
term actually rises relative to
Constraints sample.

Another possible sample sele

tol;ataf}:;/:loped counmes,' which groy faste
ge than developing Countries, |,

higher institutional scores than the deVe’l0 av
countries. This difference may drive uwpln
sults, even when institutions have no effect“‘
either group of countries taken alone, Hom
ever, we find that the variables are also siW.

ificant when OECD countrics : 8
nl. wine ountrics and the FOu:
Tigers (Hong Kong, Korea, Singapore, an
Taiwan) are omitted. The interaction {em;
that include the Business Risk Index and ey
ecutive constraints remain significant whep
OECD countries are removed, and the Coun.
try Risk Index is nearly significant. Wit the
Four Tigers also omitted, the interaction tory,
with executive constraints remaing signifi.
cant, and the Country Risk Index interaction
becomes more significant, although the Busi.
ness Risk Index interaction loses significance,

These results are sustained when we look
at a group of countries that were rich at the
beginning of the period. DeLong [1988] sug-
gests that an appropriate test of whether
poorer countries grow more rapidly than
wealthy countries would avoid using a sample
of countries chosen because they are devel.
oped ex post, creating a bias towards finding
convergence. We use a sample of the 24 rich-
est non-oil countries (an OECD-sized sample)
in 1960 (DcLong went back to 1880). The
poorest of these countries was Chile, with a
per capita income in 1960 of $2,893. We find
that the interaction term remains highly sig-
nificant using the Country Risk Index, and
modestly significant for executive con-
straints.®! In both cases, the economic magni-
tude of the interaction terms is large.

The third robustness issue relates to speci-
fication. Levine and Renelt [1992] apply a
technique developed by Leamer [1983], ex-
treme-bounds analysis, to examine the sensi-
tivity of variables of interest to alternative
specifications. Following this, we looked at
the sensitivity of our results to the inclusion
of different subsets of seven variables. It
might be argued that institutional variables are

he interacﬁq
the E xeCUtN

Ction issye i

31. The overlap of this group of countries with the
Business Risk sample is too small for this exercise to be
repeated with the Business Risk Index.
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ificant because insecure property rights
pappen £0 gommdg with distortionary eco-
pomic policies, which are the actugl f)bstacles
10 gmwm_"ro control f.or this possibility, five
of the variables used in the extreme-bounds
analysis are the growth and level of govern-
ment consurrhlption‘. the growth of exports, av-
crage trade intensity over the period angi ‘the
plack market premium. Two other political
variables used by Levine and Renelt, coups
and revolutions (the variable used by Barro as
a proxy for political stability), and politigal
freedoms and civil liberties (from Gastil),
were also included. The Country Risk Index
was used as the institutional variable.

More than twenty different specifications
were run with and without the interaction
term, using diffcrent groups of three of the
conditioning variables. The Country Risk
Index term was significant in all regressions
that did not include the interaction term
(Country Risk Index x Income Gap). The in-
teraction term remained significant in all
specifications except for some of those that
contain the export growth variable as one of
the three conditioning variables.

A second specification issue arises in re-
sponse to the possibility that convergence is
simply a phenomenon of “regression to the
mean.” The argument is that, at any point in
time, poor countries are more likely to have
heen suhject to negative stochastic income
shocks and rich countries to positive stochas-
tic income shocks. Subsequent to these
shocks, the poor countries should be observed
o grow faster, and the rich countries more
slowly, as they “regress to their mean” rates
of growth. If this is a serious issue in cross-
country growth regressions, then convergence
results should weaken if one uses mid-period
(1975) rather than initial year (1960) GDP to
operationalize “relative backwardness.”>? Re-
sults on the Country Risk and Business Risk
measures, the income gap, and the interaction
between institutions and the gap prove insen-
sitive to this substitution, however.

sign

32. See Friedman’s [1992] discussion of “regression
toward the mean” in the context of cross-national income
convergence. DeLong and Summers [1991] use mid-period
GDP as an alternative catch-up specification.

VL. CONCLUSION

The evidence presented here suggests that
institutions are powerful determinants of the
ability of countries to benefit from the “catch-
up” effect. While poorer countries may have
advantages because of low-cost access to ad-
vanced techuology or the diminishing returns
experienced by wealthier countries, these po-
tential advantages appear to be squandered in
countries with poor institutional frameworks.

There are other explanations for the break-
down of technological diffusion between
countries. Most of these, however, are likely
to be also symptomatic of institutions that in-
sufficiently protect property and contractual
rights. This is true of low levels of investment,
for example. To the extent that they are fixed
or specialized, human capital, machinery and
foreign investments are likely to be lower in
countries where property and contractual
rights are at risk. Human capital acquisition,
machinery and foreign investments, and for-
eign trade are all suggested as vehicles for the
international transmission and absorption of
technology. Insufficient levels of any of these,
however, may have as one explanation poor
institutions. To the extent that this is the case,
breakdowns in foreign investment or human
capital accumulation should be considered
proximate, but not fundamental causes of low
growth rates and the failure to catch up.
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